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DESCRIPTION 



COMBINATION 
OF 

SCREW WITH STABILIZED STRENGTH AND SCREWDRIVER BIT, 

AND 
HEADER PUNCH 
FOR 

MANUFACTURING THE SCREW WITH STABILIZED STRENGTH 



Technical Field 

The present invention relates to a combination of a screw, in which a bit engaging groove 
formed in the screw head is divided into three equal parts in the circumferential direction so that 
a three-way groove respectively extending in the form of a letter " Y" in the radial direction from 
the central portion is formed, and a screwdriver bit, which has three tip end vane parts 
corresponding to the three-way groove and is suitable for use with this screw, and further relates 
to a header punch used to manufacture the such a screw. 

Background Art 

Conventionally, in cases where screws are xmnecessarily removed by a third party from 
devices that are completed by the connection or assembly of various types of parts by means of 
screw attachment, disassembly of the device or the separation of parts is performed, and 
adjustment locations or dangerous locations are exposed, so that it is difficult. to restore the 
function of the device to its original form, and so that problems arise that may lead to the 
occurrence of emergency accidents or the like. Currently, therefore, from such a standpoint, 
various types of tamperproof screws have been proposed that cannot easily be tightened or 
removed by means of plus screwdrivers, minus screwdrivers or the like (screw turning tools) that 
are commonly marketed and used. 

For example, a "screw" comprising a construction in which a three-forked groove is 
formed in the head of the screw, both sides of this groove are formed as inclined surfaces so that 
the groove becomes narrower as the groove becomes deeper, and the end surfaces of the groove 
are inclined by a specified angle (an angle smaller than 35°) with respect to the center line^that 
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the groove becomes deeper approaching the center of the groove, has been proposed (see Patent 
Reference 1). More specifically, in the screw described in this Patent Reference 1, the following 
merits are obtained as a result of the use of the above-described structure: namely, the 
screwdriver bit that engages with the screw also has a thicker root, and the tip end of this bit has 
a thin shape; accordingly, there is no damage of the vanes of the screwdriver bit, and an accurate 
tightening torque can be obtained. Furthermore, since the groove of the screw has a broad width, 
engagement between the groove and the vanes of the screwdriver bit is relatively easy. 
Moreover, since the shape of the punch that is used for the press molding of the groove of the 
screw is also similar to the shape of the tip end of the screwdriver bit, the useful life of the punch 
is also extended. 

Furthermore, a "tamperproof small screw*' (see Patent Reference 2) has been proposed in 
which a Y-shaped groove is formed in the radial direction at a uniform spacing in the 
circumferential direction in tiie head of the screw, a circular conical hole that is centered on the 
intersection point of the respective branching grooves is formed at this intersection point, both 
side walls of the groove are raised directly upward from substantially the bottom surface of the 
groove, the end parts of the side walls of mutually adjacent branching grooves on the side of the 
intersection point are connected by rectilinear guide walls, and the bottom surfaces of the 
branching grooves are formed as inclined surfaces so that these branching grooves become 
shallower moving away from the center. More specifically, the screw described in this Patent 
Reference 2 has the following effect: namely, there is no protruding part that protrudes into the 
circular conical hole; and even if an attempt is made to loosen the screw using a minus 
screwdriver bit (rather than using' a special screwdriver bit), the tip end of the screwdriver bit 
does not engage with the groove, so that the screw cannot be loosened. Furthermore, the G 
dimension (diameter of the track circle formed by the intersecting line between the bottom 
surface of the three-directional groove and the circular conical hole) and the B dimension 
(diameter of the inscribed circle of the circular arc surface that coimects the mutually adjacent 
branching grooves inside the track circle) are substantially the same dimension. Accordingly, 
the following merits are obtained: namely, since the attachment roots of the vanes of the 
screwdriver bit are not slender, the vanes of the screwdriver bit are not damaged during the 
tightening of the screw or the like. 
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Meanwhile, a screw tightening structxire (see Patent Reference 3) has been proposed 
which is installed on a screw and a tightening tool that is used to tighten this screw, which has a 
three-forked shape having three torque transmitting parts that respectively protrude toward the 
outer circumference at 120-degree' intervals about the center line, and which comprises an 
engaging hole and an engaging protruding part that engage with each other, this screw tightening 
structure being characterized in that (1) the torque transmitting parts have a pau" of rectilinear 
side parts that are parallel to the direction of protrusion from the center line, (2) adjacent torque 
transmitting parts are respectively smoothly connected via circular arc parts that have a fixed 
curvature radius R, and (3) where g is the diameter of the circumscribed circle of the tip ends of 
the above-described three torque transmitting parts, and b is the diameter of the inscribed circle 
of the three above-described circular arc parts, the structure is set so that both (4) the equation 
0.5g < b < 0.6g, and (5) the equation 0.5b < R < 0.6b, are satislGed. More specifically, in the 
screw tightening structure described in this Patent Reference 3, as a result of the use of the 
above-described construction, the following effect is obtained: namely, damage to the engaging 
protruding part and deformation of the engaging hole can both be suppressed, and the screw can 
be tightened with a higher tightening torque. 

Furthermore, in order to obtain a "screw" and screwdriver bit in which the phenomenon 
of "come-out" tends not to occur, a screw, which has a rotating part comprising a vane engaging 
part that engages the vanes of the screwdriver bit and which is characterized in that the part on 
the tip end side of the side wall surface on one or both sides of each vane engaging part is bent in 
the direction moving away from the side wall surface on the opposite side with respect to the part 
on the base end side of this side wall surface, and a screwdriver bit, which is comprised of a vane 
part which engages with the vane engaging part of the above-described rotating part of this screw, 
have been proposed (see Patent Reference 4). More specifically, in the screw and screwdriver 
bit described in this Patent Reference 4, as a result of the use of the above-described construction, 
the effect as described below is obtained: namely, the screwdriver bit does not readily tilt with 
respect to the screw; furthermore, the side wall surfaces of the vane engaging part that are bent in 
a shape that corresponds to the bent side surfaces of the vane part bite into these side surfaces. 
Accordingly, the above-described side surfaces can securely grip the above-described side wall 
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surfaces, and as a result, the engagement between the vane part and the vane engaging part is 
good, thus making it difficult for "come-out" of the screvy^driver bit to occur. 

Furthermore, a screw with a thin head which is devised so that this screw is not subjected 
to the propulsion force of the screwdriver bit during tightening when the screw is tightened in a 
relatively thin, plate-form workpiece, and which is devised so that tightening and loosening of 
the screw can only be accomplished using a special screwdriver bit has been proposed; and this 
screw with a thin head is characterized in that (1) the head which has an engaging groove is 
formed with a relatively small thickness, (2) a reinforcing part having a tapered shape that is 
large on the head side and small on the screw threads side is formed between the seating surface 
of the head and the screw threads of this head, and (3) the wall surface engaged by the 
screwdriver bit during rotation in at least the tightening direction of the above-described 
engaging groove is formed as a planar surface that is substantially parallel to the axial line of the 
screw (see Patent Reference 5). More specifically, in the screw with a thin head described in this 
Patent Reference 5, as a result of the use of the above-described construction, such effects are 
obtained that the reinforcing part prevents a reduction in the thickness of the neck part with the 
engaging groove even in working that reduces the thickness of the head by press working, 
without any loss of the inherent function of the screw as a compact part but having a certain 
thickness that is used on relatively thin products; accordingly, the phenomenon of "neck 
stripping" of the screw does not occur, so that the function of this screw as a screw can be 
sufficiently manifested; and even when the screw is used in the assembly of precision electronic 
devices, the screw cannot be loosened unless a special screwdriver bit is used, so that the danger 
of unforeseen accidents occurring due to erroneous repairs performed by the user is small, and 
the screw thus also shows promise as a preventive measure. 

Patent Reference 1: Japanese Utility Model Application Laid-Open (Kokai) No. H4- 

62408 

Patent Reference 2: Japanese Patent Application Laid-Open (Kokai) No. HI 0-30625 
Patent Reference 3: Japanese Patent No. 3026965 

Patent Reference 4: Japanese Patent Application Laid-Open (Kokai) No. 2000-230526 
Patent Reference 5: Japanese Patent Application Laid-Open (Kokai) No. 2001-280324 



Disclosure of Invention 

The various types of conventional screws described above in which a Y-shaped bit 
engaging groove is formed in the screw head have applications as so-called tamperproof screws 
in which the tightening or removal of the screw using a general commercially marketed 
screwdriver bit is difficult. Compared to common conventional screw and screwdriver 
combinations, tamperproof screws have special shape constructions in the engaging part of the 
screw head and the tip end of the screwdriver bit that engages with this engaging part. As a 
result, they have such problems that considerable effort is required in the manufacture of the 
screw and screwdriver, and the manufacturing cost is high. 

In particular, in regard to the bit engaging groove that is formed in the screw head, in 
cases where this groove is formed as a Y-shaped groove, there is a tendency to form the 
respective branching grooves with a narrow width in order to prevent the phenomenon of "come- 
out" of the screwdriver bit. As a result, in regard to the shape of the tip end blade part of the 
corresponding screwdriver bit as well, the thickness of the blade pieces that engage with the 
respective branching groves is small, thus resulting in a drop in strength, so that there are 
difficulties in terms of durability. Accordingly, it is also possible to form the respective 
branching grooves of the bit engaging groove with an increased width and to strengthen the 
shape of the tip end blade part of the corresponding screwdriver bit. In this case, however, there 
are difficulties. The phenomenon of "come-out" of the screwdriver bit tends to occur. 
Accordingly, conventional combinations of screws and screwdrivers of this type are limited to 
special applications. 

Furthermore, in order to prevent the "come-out" phenomenon of the screwdriver bit, such 
a technique has been proposed that the side wall surfaces of the tip end groove parts of the bit 
engaging groove are bent, and the shape of the tip end blade part of the corresponding 
screwdriver bit has a shape that the respective peripheral edge parts are bent. In this case, 
however, the shape of the bit engaging groove of the screw and the shape of the tip end blade 
pars of the screwdriver bit respectively become more complicated, leading to complications in 
manufacture and an increase in the manufacturing cost. 

Accordingly, the inventors conducted various investigations and manufacturing trials in 
order to obtain a screw and a screwdriver bit suitable for use with this screw, in which the shape 



structure of a screw in which a Y-shaped bit engaging groove is formed in the screw head is 
improved so that the screw is usable as an all-purpose screw, thus making it possible to reduce 
the occurrence of the phenomenon of "come-out", to simplify the shape structure of the 
corresponding screwdriver bit, to stabilize the screw in terms of strength, to facilitate 
manufacture and to lower the manufacturing cost. As a result, the inventors succeeded in 
manufacturing a screw with stabilized strength and a screwdriver bit suitable for use with the 
screw, which make it possible to solve all of the conventional problems described above. 

More specifically, the inventors discovered that in a screw in which a Y-shaped bit 
engaging groove is fomied in the screw head, the number of grooves constituting the bit 
engaging groove can be reduced compared to a conventional cruciform groove by (1) forming a 
bit engaging groove formed in a Y shape which is divided into three substantially equal parts in 
the circumferential direction at a specified radial distance from the central portion of the screw 
head, (2) forming the groove width of the respective branching grooves that extend in the radial 
direction from the central portion of the above-described bit engaging groove so that this width 
gradually expands, thus ensuring that the width dimensions of the boundary portions of 
respective adjacent grooves are substantially equal intervals, and (3) forming the respective outer 
circumferential end wall surfaces of the bit engaging groove so that these wall surfaces are 
substantially perpendicular to a specified depth from the opening edge parts, and displacing the 
perpendicular lower edge portions downward more toward the central portion of the screw neck, 
so that the central portion of intersection is formed substantially as a circular conical bottom 
surface, thus making it possible to obtain a screw with stabilized strength in which the 
engagement operation with the corresponding screwdriver bit is facilitated, the occurrence of the 
phenomenon of "come-out" is prevented, the transmission of torque is smooth and sufficient, the 
screw is stabilized in terms of strength, and manufacture of the screw is easy. 

Furthermore, the inventors discovered that in the above-described screw with stabilized 
strength, an appropriate engagement operation of the tip end blade part of the screwdriver bit 
with respect to the bit engaging groove can be accomplished more quickly and smoothly by 
forming the surface of the screw head that forms the bovmdary portions which are between the 
respective adjacent branching grooves of the bit engaging groove with inclined surface portions 
that are inclined gradually downward toward the central portion of the bit engaging groove. 



Furthermore, for the screw with stabilized strength comprising the above-described 
construction, the inventors discovered that a screwdriver bit that is most suited to the above- 
described screw with stabilized strength can be obtained by constructing a screwdriver bit v^th a 
tip end blade part, vane parts, inclined parts, and protruding parts, wherein the vane parts are 
respectively formed on the tip end blade part and have end edge parts that have a substantially 
right-angled shape to obtuse angular shape and engage with the respective branching grooves of 
the bit engaging groove formed in a Y shape divided into three substantially equal parts in the 
circumferential direction in the head of the above-described screw with stabilized strength, the 
inclined parts are respectively formed on the tip ends of the above-described respective vane 
parts and match the displaced portions of the above-described bit engaging groove, and the 
protruding parts are formed to intersect and connect in a circular conical shape in the central 
axial part of the screwdriver bit. 

Furthermore, for a screw with stabilized strength comprising the above-described 
construction, the inventors discovered that a header punch that is most suitable for use in the 
manufacture of the above-described screw with stabilized strength can be obtained by 
constructing a header punch that includes protruding parts and a circular conical protruding part, 
wherein the protruding parts have perpendicular end wall parts used to form, in a substantially 
perpendicular attitude, the respective outer circumferential end wall surfaces of the bit engaging 
groove formed in a Y shape divided mto three substantially equal parts in the circumferential 
direction in the screw head; and the ckcular conical protruding part that is used to form the 
circular conical bottom surface of the above-described bit engaging groove is formed on the tip 
ends of the above-described protruding parts. 

Accordingly, it is an object of the present invention to obtain a screw with stabilized 
strength in which a Y-shaped bit engaging groove is formed in the screw head, wherein the bit 
engaging groove is formed so that the engaging operation with a corresponding screwdriver bit is 
easy, the occurrence of the phenomenon of "come-out" is prevented so that the working 
eflRciency improves, and the screw is stabilized in terms of strength with smooth and sufficient 
transmission of torque, and to provide a combination or such a screw with stabilized strength and 
a screwdriver bit that is most suitable for this screw, and further to provide a header punch that is 
used to manufacture this screw. 



In order to accomplish the above-described object, the screw with stabilized strength 
according to Claim 1 of the present invention is characterized in that: 

a bit engaging groove is formed in a Y shape divided into three substantially equal 
parts in the circumferential direction at a specified radial distance from the central portion of the 
screw head, 

the groove widths of the respective branching grooves that extend in the radial 
direction from the central portion of the above-described bit engaging groove are formed so that 
these widths gradually expand, thus producing substantially equal intervals with the width 
dimension of the boundary portions which are between respective adjacent branching grooves, 
and 

the respective outer circumferential end wall surfaces of the above-described bit 
engaging groove are formed in a substantially perpendicular attitude to a specified depth from 
the opening edge part, and are then displaced downward toward the central portion of the screw 
neck from the perpendicular lower edge portions, with the intersecting central portion being 
formed as a substantially circular conical bottom surface. 

The screw wdth stabilized strength according to Claim 2 of the present invention is 
characterized in that: 

a bit engaging groove is formed in a Y shape divided into three substantially equal 
parts in the circumferential direction at a specified radial distance from the central portion of the 
screw head, 

the groove widths of the respective branching grooves that extend in the radial 
direction from the central portion of the above-described bit engaging groove are formed so that 
these v^dths gradually expand, thus producing substantially equal intervals with the width 
dimension of the boundary portions which are between respective adjacent branching grooves, 
and 

the respective outer circumferential end wall surfaces of the above-described bit 
engaging groove are formed so that the opening edge part sides of these wall surfaces expand in 
width at a specified angle and are substantially perpendicular to a specified depth, and are then 
displaced downward toward the central portion of the screw neck from the perpendicular lower 
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edge portions, with the intersecting central portion being formed as a substantially circular 
conical bottom surface. 

The screw with stabilized strength according to Claim 3 of the present invention is 
characterized in that in the above-described screw head in which a bit engaging groove formed in 
a Y shape divided into three substantially equal parts in the circumferential direction is provided, 
the boundary portions formed between respective adjacent branching grooves are formed so that 
these boundary portions are adjacent via respective planar side wall surfaces that intersect at 
obtuse angles showing left-right symmetry with respect to the respective branching grooves in 
the central portion of the bit engaging groove. 

The screw with stabilized strength according to Claim 4 of the present invention is 
characterized in that the above-described bit engaging groove is provided with respective step 
parts that are displaced at an inclination downward toward the central portion of the screw neck 
from the perpendicular lower edge portions of the respective outer circumferential end wall 
surfaces. 

The screw with stabilized strength according to Claim 5 of the present invention is 
characterized in that the above-described bit engaging groove is formed with the intersecting 
central portion of the above-described respective step parts that are displaced with an inclination 
formed as a substantially circular conical bottom surface. 

The screw with stabilized strength according to Claim 6 of the present invention is 
characterized in that the boundary portions that are formed between the respective adjacent 
branching grooves of the above-described bit engaging groove are formed so that these boundary 
portions are adjacent via bent side wall surfaces showing left-right symmetry with respect to the 
respective branching grooves in the central portion of the bit engaging groove. 

The screw with stabilized strength according to Claim 7 of the present invention is 
characterized in that the boundary portions that are formed between the respective adjacent 
branching grooves of the above-described bit engaging groove are formed so that these boundary 
portions are adjacent via respective planar side wall surfaces that intersect at obtuse angles 
showing left-right symmetry with respect to the respective branching grooves in the central 
portion of the bit engaging groove. 



The screw with stabilized strength according to Claim 8 of the present invention is 
characterized in that the above-described screw head in which a bit engaging groove formed in a 
Y shape divided into three substantially equal parts in the circumferential direction is provided is 
- constituted in a pot-form or dish-form shape. 

The screw with stabilized strength according to Claim 9 of the present invention is 
characterized in that: 

a bit engaging groove is formed in a Y shape divided into three substantially equal 
parts in the circumferential direction at a specified radial distance firom the central portion of the 
screw head, 

the groove widths of the respective branching grooves that extend in the radial 
direction fi"om the central portion of the above-described bit engaging groove are formed so that 
these widths gradually expand, thus producing substantially equal intervals with the width 
dimension of the boundary portions which are between respective adjacent branching grooves, 

the respective outer circumferential end wall surfaces of the above-described bit 
engaging groove are formed in a substantially perpendicular attitude to a specified depth fi^om 
the opening edge part, and are then displaced downward toward the central portion of the screw 
neck fi'om the perpendicular lower edge portions, with the intersecting central portion being 
formed as a substantially circular conical bottom surface, and 

the surface of the screw head that forms the boundary portions which are between 
the respective adjacent branchmg grooves of the above-described bit engaging groove is formed 
as an inclined surface portion that is inclined gradually downward toward the central portion of 
the bit engaging groove. 

The screw with stabilized strength according to Claim 10 of the present invention is 
characterized in that: 

a bit engaging groove is formed in a Y shape divided into three substantially equal 
parts in the circumferential direction at a specified radial distance firom the central portion of the 
screw head, 

the groove widths of the respective branching grooves that extend in the radial 
direction fi'om the central portion of the above-described bit engaging groove are formed so that 
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these widths gradually expand, thus producing substantially equal intervals with the width 
dimension of the boundary portions which are between respective adjacent branching grooves, 
the respective outer circumferential end wall surfaces of the above-described bit 
engaging groove are formed so that the opening edge part sides of these wall surfaces expand in 
width at a specified angle and are substantially perpendicular to a specified depth, and are then 
displaced downward toward the central portion of the screw neck fi-om the perpendicular lower 
edge portions, with the intersecting central portion being formed as a substantially circular 
conical bottom surface, and 

the surface of the screw head that forms the boundary portions which are between 
the respective adjacent branching grooves of the above-described bit engaging groove is formed 
as an inclined surface portion that is inclined gradually downward toward the central portion of 
the bit engaging groove. 

The screw with stabilized strength according to Claim 1 1 of the present invention is 
characterized in that an inclined surface portion formed on the surface of the screw head that 
forms the boundary portions which are between the respective adjacent branching grooves of the 
above-described bit engaging groove is constructed so that this inclined surface portion is 
inclined at an angle of 20*^ to 50° toward the central portion of the bit engaging groove from the 
inner diameter sides of the respective outer circumferential end edge parts of the above-described 
bit engaging groove. 

The combination of a screw with stabilized strength and a screwdriver bit according to 
Claim 12 is characterized in that in this combination: 

the screw with stabilized strength is characterized in that: 

a bit engaging groove is formed in a Y shape divided into three 
substantially equal parts in the circumferential direction at a specified radial distance firom the 
central portion of the screw head, 

the groove widths of the respective branching grooves that extend in the 
radial direction fi'om the central portion of the above-described bit engaging groove are formed 
so that these widths gradually expand, thus producing substantially equal intervals with the width 
dimension of the boundary portions which are between respective adjacent branching grooves, 
and 
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the respective outer circumferential end wall surfaces of the above- 
described bit engaging groove are formed in a substantially perpendicular attitude to a specified 
depth from the opening edge part, and are then displaced downward toward the central portion of 
the screw neck from the perpendicular lower edge portions, with the intersecting central portion 
being formed as a substantially ckcular conical bottom surface; and 

the screwdriver bit is characterized in that it comprises a tip end blade part, vane 
parts, inclined parts, and protruding parts, wherein 

the vane parts are respectively formed on the tip end blade part and have 
end edge parts that have a substantially right-angled shape to obtuse angular shape and engage 
with the respective branching grooves of the bit engaging groove formed in a Y shape divided 
into three substantially equal parts in the circumferential direction in the head of the above- 
described screw with stabilized strength, 

the inclined parts are respectively formed on the tip ends of the above- 
described respective vane parts and match the displaced portions of the above-described bit 
engaging groove, and 

the protruding parts are formed to intersect and connect in a circular 
conical shape in the central axial part of the screwdriver bit. 

The combination of a screw with stabilized strength and a screwdriver bit according to 
Claim 13 is characterized in that in this combination: 

the screw with stabilized strength is characterized in that: 

bit engagmg groove is formed in a Y shape divided into three substantially 
equal parts in the circumferential dfrection at a specified radial distance from the central portion 
of the screw head, 

the groove widths of the respective branching grooves that extend in the 
radial direction from the central portion of the above-described bit engaging groove are formed 
so that these widths gradually expand, thus producing substantially equal intervals with the width 
dimension of the boundary portions which are between respective adjacent branching grooves, 
and 

the respective outer circumferential end wall surfaces of the above- 
described bit engaging groove are formed so that the opening edge part sides of these wall 
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surfaces expand in width at a specified angle and are substantially perpendicular to a specified 
depth, and are then displaced downward toward the central portion of the screw neck fi'om the 
perpendicular lower edge portions, with the intersecting central portion being formed as a 
substantially circular conical bottom surface; and 

the screwdriver bit is characterized in that it comprises a tip end blade part, vane 
parts, inclined parts, and protruding pars wherein: 

the vane parts are respectively formed on the tip end blade part and have 
end edge parts that have a substantially right-angled shape to obtuse angular shape and engage 
with the respective branching grooves of the bit engaging groove formed in a Y shape divided 
into three substantially equal parts in the circumferential direction in the head of the above- 
described screw with stabilized strength, 

the inclined parts are respectively formed on the tip ends of the above- 
described respective vane parts and match the displaced portions of the above-described bit 
engaging groove, and 

the protruding parts are formed to intersect and connect in a circular 
conical shape in the central axial part of the screwdriver bit. 

The combination of a screw with stabilized strength and a screwdriver bit according to 
Claim 14 is characterized in that in this combination: 

the screw with stabilized strength is characterized in that: 

a bit engagmg groove is formed in a Y shape divided into three 
substantially equal parts in the circumferential direction at a specified radial distance fi'om the 
central portion of the screw head, 

the groove widths of the respective branching grooves that extend in the 
radial direction firom the central portion of the above-described bit engaging groove are formed 
so that these widtiis gradually expand, thus producing substantially equal intervals with the width 
dimension of the boundary portions which are between respective adjacent branching grooves, 

the respective outer circumferential end wall surfaces of the above- 
described bit engaging groove are formed in a substantially perpendicular attitude to a specified 
depth fi-om the opening edge part, and are then displaced downward toward the central portion of 
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the screw neck from the perpendicular lower edge portions, with the intersecting central portion 
being formed as a substantially circular conical bottom surface, and 

the surface of the screw head that forms the boundary portions which are 
between the respective adjacent branching grooves of the above-described bit engaging groove is 
formed as an inclined surface portion that is inclined gradually downward toward the central 
portion of the bit engaging groove; and 

the screwdriver bit is characterized in that it comprises a tip end blade part, vane 
parts, inclined parts, and protruding pars wherein: 

the vane parts are respectively formed on the tip end blade part and have 
end edge parts that have a substantially right-angled shape to obtuse angular shape and engage 
with the respective branching grooves of the bit engaging groove formed in a Y shape divided 
into three substantially equal parts in the circumferential direction in the head of the above- 
described screw with stabilized strength, 

the inclined parts that match the displaced portions of the above-described 
bit engaging groove are respectively formed on the tip ends of the above-described respective 
vane parts, and 

the protruding parts are formed to intersect and connect in a circular 
conical shape in the central axial part of the screwdriver bit. 

The combination of a screw with stabilized strength and a screwdriver bit according to 
Claim 1 S is characterized in that in this combination: 

the screw with stabilized strength is characterized in that: 

a bit engaging groove is formed in a Y shape divided into three 
substantially equal parts in the circumferential direction at a specified radial distance from the 
central portion of the screw head, 

the groove widths of the respective branching grooves that extend in the 
radial direction from the central portion of the above-described bit engaging groove are formed 
so that these widths gradually expand, thus producing substantially equal intervals with the width 
dimension of the boundary portions which are between respective adjacent branching grooves, 

the respective outer circumferential end wall surfaces of the above- 
described bit engaging groove are formed so that the opening edge part sides of these wall 
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surfaces expand in width at a specified angle and are substantially perpendicular to a specified 
depth, and are then displaced downward toward the central portion of the screw neck from the 
perpendicular lower edge portions, with the intersecting central portion being formed as a 
substantially circular conical bottom surface, and-^ 

the surface of the screw head that forms the boundary portions which are 
between the respective adjacent branching grooves of the above-described bit engaging groove is 
formed as an inclined surface portion that is inclined gradually downward toward the central 
portion of the bit engaging groove; and 

the screwdriver bit is characterized in that it comprises a tip end blade part, vane 
parts, inclined parts, and protruding pars wherein: 

the vane parts are respectively formed on the tip end blade part and have 
end edge parts that have a substantially right-angled shape to obtuse angular shape and engage 
with the respective branching grooves of the bit engaging groove foraied in a Y shape divided 
into three substantially equal parts in the circumferential direction in the head of the above- 
described screw with stabilized strength, 

the inclined parts that match the displaced portions of the above-described 
bit engaging groove are respectively formed on the tip ends of the above-described respective 
vane parts, and 

the protruding parts are formed to intersect and connect in a circular 
conical shape in the central axial part of the screwdriver bit. 

The combination of a screw with stabilized strength and a screwdriver bit according to 
Claim 16 is characterized in that: 

in the above-described screw with stabilized strength, 

the bit engaging groove is provided with respective step parts that are 
displaced at an inclination dovmward toward the central portion of the screw neck from the 
perpendicular lower edge portions of the respective outer circumferential end wall surfaces, and 

the intersecting center part of the above-described step parts that are 
displaced at an inclination is formed as a substantially circular conical bottom surface; and 
in the above-described screwdriver bit. 
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step parts that match the step parts that are displaced at an inclination in 
the above-described bit engaging groove are formed on the tip ends of the above-described 
respective vane parts, and 

the protruding parts are formed to intersect and connect in a circular 
conical shape in the central axial part of the screwdriver bit. 

The combination of a screw with stabilized strength and a screwdriver bit according to 
Claim 17 is characterized in that the above-described screwdriver bit is formed so that the vane 
widths of the respective vane parts extending in the radial direction from the central axial part of 
the tip end blade part gradually expand so as to constitute intervals that are substantially equal to 
the width dimension of the cut-in parts between the respective adjacent vane parts. 

The header punch according to Claim 18 of the present invention used for the 
manufacture of the above-described screw with stabilized strength is characterized in that: 
protruding parts, which have perpendicular end wall parts used to form the 
respective outer circumferential end wall surfaces of the bit engaging groove formed in a Y 
shape divided into three equal parts in the circumferential direction in the screw head so that the 
wall surfaces are perpendicular to a specified depth, are respectively provided, and 

a circular conical protruding part which is used to form the circular conical 
bottom surface of the bit engaging groove is disposed on the tip ends of the above-described 
protruding parts. 

The header punch according to Claim 19 of the present invention used for the 
manufacture of the above-described screw with stabilized strength is characterized in that: 

protruding parts respectively have inclined end wall parts and perpendicular end 
wall parts that are provided for forming respective outer circumferential end wall surfaces of a 
bit engaging groove formed in a Y shape divided into three equal parts in a circxmiferential 
direction in a screw head, the inclined end wall parts being used to expand opening edge part 
sides in width at a specified angle, and the perpendicular end wall parts being used to form the 
wall surfaces so that the wall surfaces are perpendicular to a specified depth; and 

a circular conical protruding part which is used to form the circular conical 
bottom surface of the bit engaging groove is disposed on the tip ends of the above-described 
protruding parts. 
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The header punch according to Claim 20 of the present invention used for the 
manufacture of the above-described screw with stabilized strength is characterized in that 
inclined protruding parts are provided which are used to form inclined surface portions that are 
inclined gradually downward toward the central portion of the bit engaging groove with respect 
to the boundary portions which are between the respective protruding parts that are adjacent in 
the circumferential direction of the base portions of the above-described protruding parts. 

The header punch according to Claim 21 of the present invention used for the 
manufacture of the above-described screw with stabilized strength is characterized in that: 

step parts, which are used to form the step parts of the bit engaging groove that 
are displaced at an inclination, are respectively provided on the tip ends of the above-described 
protruding parts, and 

a circular conical protruding part, which is used to form the circular conical 
bottom part of the above-described bit engaging groove, is provided on the intersecting central 
portion of these step parts. 
(Effect of the Invention) 

In the screw with stabilized strength according to Claims 1 through 8 of the present 
invention, as a result of the modification of the shape and structure of the bit engaging groove in 
a screw in which a Y-shaped bit engaging groove is formed in the screw head, the engagement 
operation with the corresponding screwdriver bit is easy, the occurrence of the phenomenon of 
"come-out" is prevented so that the working efficiency is high, and a xmiform dispersion of 
torque transmission is realized so that this transmission is smooth and sufficient, thus stabilizing 
the screw in terms of strength as well. 

In the screw with stabilized strength according to Claims 9 through 11 of the present 
invention, as a result of the shape and structure of the bit engaging groove, the strength of the 
header punch that is used to manufacture this screw is high, and as a result, the mass production 
of a screw of this type is made possible. Furthermore, since the engaging operation with the 
screwdriver bit is easy, application to recycled products and maintenance work is facilitated or 
made more efficient, so that the screw is usable advantageously as an all-purpose screw. In 
particular, in the screw with stabilized strength of the present invention, since inclined surface 
portions are formed in the boundary portions which are between the respective branching 
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grooves of the bit engaging groove in the screw head, an appropriate engaging operation of the 
tip end blade part of the screvs^driver bit with respect to the bit engaging groove can be 
advantageously accomplished smoothly and quickly. 

In the combination of a screw with stabilized-strength and a screwdriver bit according to 
Claims 12, 13, 16 and 17 of the present invention, as a result of the shape and structure of the bit 
tip end being modified in accordance with the shape and structure of the bit engaging groove of 
the above-described screw with stabilized strength, a connection with the screw with stabilized 
strength is accomplished quickly and easily. Furthermore, the phenomenon of "come-ouf ' 
during screw tightening work is securely prevented, and the working characteristics are 
improved. Moreover, other effects such as the stabilization of the strength of the bit tip end 
blade part so that a structure that is superior in terms of safety can be formed and the like are also 
obtained. More specifically, in the combination of a screw with stabilized strength and a 
screwdriver bit of the present invention, since the tip end blade part of the screwdriver bit is 
reinforced, damage and displacement of the tip end blade part during tightening of the screw is 
eliminated, so that problems such as various types of trouble with the screw, "come-out" and the 
like is completely prevented, and the combination is advantageously utilized as an all-purpose 
tightening fitting. 

In the combination of a screw with stabilized strength and a screwdriver bit according to 
Claims 14, 15, 16 and 17 of the present invention, as a result of the shape and structure of the bit 
engaging groove, the structure of the tip end blade part of the correspondmg screwdriver bit is 
reinforced. Consequently, damage and displacement (bending and the like) of the tip end blade 
part during screw tightening work is eliminated, so that problems such as various types of trouble 
with the screw, "come-out" and the like is completely prevented, and a screw that is superior in 
terms of wear resistance is obtained. Accordingly, the advantage of maintenance-firee operation 
when the present invention is applied to automated machinery is obtained, and the combination 
is advantageously utilized as an all-purpose tightening fitting. 

In the header punch according to Claims 18 through 21 of the present invention used for 
the manufacture of the screw with stabilized strength, as a result of the modification of the shape 
and structure adapted to form the bit engaging groove of the screw with stabilized strength, a 
screw with stabilized strength which is stabilized in terms of strength as described above is 
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manufactured easily and at a low cost. More specifically, as a result of the shape and structure of 
the punch being modified in accordance with the shape and structure of the bit engaging groove 
of the screw with stabilized strength, the strength of the punch is stabilized so that the durability 
is improved, which is extremely effective for the mass production of screws of this type. 

Brief Description of Drawings 

Figure 1 is a top view of the head of a screw with stabilized strength in which the head is 
constructed as a pot-shaped head as a first embodiment of the screw with stabilized strength 
according to the present invention. 

Figure 2 is a sectional view of the essential portion taken along the line A-A in the screw 
with stabilized strength of the embodiment shown in Figure 1. 

Figure 3 is a sectional view of the essential portion taken along the line B-B in the screw 
with stabilized strength of the embodiment shown in Figure 1. 

Figure 4 is a sectional view of the essential portion taken along the line C-C in the screw 
with stabilized strength of the embodiment shown in Figure 1 . 

Figure 5 is a top view of the head of a screw with stabilized strength in which the head is 
constructed as a pot-shaped head as a second embodiment of the screw with stabilized strength 
according to the present invention. 

Figure 6 is a sectional view of the essential portion taken along the line A-A in the screw 
with stabilized strength of the embodiment shown in Figure 5. 

Figure 7 is a sectional view of the essential portion taken along the line B-B in the screw 
with stabilized strength of the embodiment shown in Figure 5. 

Figure 8 is a sectional view of the essential portion taken along the line C-C in the screw 
with stabilized strength of the embodiment shown in Figure 5. 

Figure 9 is a top view of the head of a screw with stabilized strength in which the head is 
constructed as a pot-shaped head as a third embodiment of the screw with stabilized strength 
according to the present invention. 

Figure 10 is a sectional view of the essential portion taken along the line A-A in the 
screw with stabilized strength of the embodiment shown in Figure 9. 
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Figure 1 1 is a sectional view of the essential portion taken along the line B-B in the screw 
with stabilized strength of the embodiment shown in Figure 9. 

Figure 12 is a sectional view of the essential portion taken along the line C-C in the screw 
with stabilized strength of the embodiment shown in Figure 9. 

Figure 13 is a top view of the head of a screw with stabilized strength in which the head 
is constructed as a pot-shaped head as a fourth embodiment of the screw with stabilized strength 
according to the present invention. 

Figure 14 is a sectional view of the essential portion taken along the line A- A in the 
screw with stabilized strength of the embodiment shown in Figure 13. 

Figure 15 is a sectional view of the essential portion taken along the line B-B in the screw 
with stabilized strength of the embodiment shown in Figure 13. 

Figure 16 is a sectional view of the essential portion taken along the line C-C in the screw 
with stabilized strength of the embodunent shown in Figure 13. 

Figure 17 is a top view of the head of a screw with stabilized sfrength in which the head 
is constructed as a pot-shaped head as a fifth embodiment of the screw with stabilized strength 
according to the present invention. 

Figure 18 is a sectional view of the essential portion taken along the line A-A in the 
screw with stabilized strength of the embodiment shown in Figure 17. 

Figure 19 is a sectional view of the essential portion taken along the line B-B in the screw 
with stabilized strength of the embodiment shown in Figure 17. 

Figure 20 is a sectional view of the essential portion taken along the line C-C in the screw 
with stabilized strength of the embodiment shown in Figure 17. 

Figure 21(a) is a front view of the essential portion showing one embodiment of the 
screwdriver bit of the present invention equipped with a bit tip end that matches the screw with 
stabilized strength of the present invention. 

Figure 21(b) is a back view of the essential portion of the screwdriver bit shown in Figure 

21(a). 

Figure 21(c) is left-side view of the essential portion of the screwdriver bit shown in 
Figure 21(a). 
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Figure 22 is an enlarged bottom view of the screwdriver bit of the present invention 
shown in Figures 21(a) through 21(c). 

Figure 23 is a sectional side view of the essential portion showing the connected state of 
the screw with stabilized strength of the third embodiment shown in Figure 9 and the screwdriver 
bit shown in Figures 21(a) through 21(c). 

Figure 24 is a sectional side view of the essential portion showing the connected state of 
the screw with stabilized strength of the first embodiment or fourth embodiment shown in Figure 
1 and Figure 13 and the screwdriver bit shown in Figures 21(a) through 21(c). 

Figure 25 is a sectional side view of the essential portion showing the connected state of 
the screw with stabilized strength of the second embodiment or fifth embodiment shown in 
Figure 5 and Figure 17 and the screwdriver bit shown in Figures 21(a) through 21(c). 

Figure 26 is a top view of the essential portion of the screw manufacturing header punch 
of the present invention used to form the head and bit engaging groove of the screw vdth 
stabilized strength of the first embodiment shown in Figure 1 . 

Figure 27(a) is a sectional view of the essential portion taken along the line A- A in Figure 

26. 

Figure 27(b) is a sectional view of the essential portion taken along the line B-B in Figure 

26. 

Figure 27(c) is a sectional view of the essential portion taken along the line C-C in Figure 

26. 

Figure 28 is a top view of the essential portion of the screw manufacturing header punch 
of the presejnt invention used to form the head and bit engaging groove of the screw v^th 
stabilized strength of the second embodiment shown in Figure 5. 

Figure 29(a) is a sectional view of the essential portion taken along the line A-A in Figure 

28. 

Figure 29(b) is a sectional view of the essential portion taken along the line B-B in Figure 

28. 

Figure 29(c) is a sectional view of the essential portion taken along the line C-C in Figure 

28. 
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Figxire 30 is a top view of the essential portion of the screw manufacturing header punch 
of the present invention used to form the head and bit engaging groove of the screw with 
stabilized strength of the fourth embodiment shown in Figure 13. 
(Explanation of Reference Numerals) 

lOA, lOB, IOC, lOD, lOE Screw with stabilized strength 

lOB' Screw with stabilized strength lOE having small dimensions 

lOE' Screw with stabilized strength lOB having large dimensions 

lOa Screw head 

10b Screw neck 

12 Bit engaging groove 

12 A, 12B, 12C Respective branching grooves 

12a Opening edge part 

12a' Lower edge part 

12b Lower edge part 

12c, 12d Step part displaced at an inclination 
13A, 13B, 13C Boundary portion 

14 Perpendicular surface part of outer circumferential end wall surface 

15 Inclined surface portion of outer circumferential end wall surface 

16 Bottom surface 

18 Inclined surface portion 

1 9 Side wall part of boundary portion 
r Radius 

d Groove width 

d' Width of boundary portion 

a Angle of circular conical bottom surface 

P Angle of inclined surface portion of outer circumferential end wall surface 

20, 20' Screwdriver bit 

20a Tip end blade part 

21 Screwdriver bit 

22A, 22B, 22C Vane parts 
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23 A, 23B, 23C Cut-in parts 
22a End edge part 

22b Horizontal surface or gradually inclined surface 

24 Step part 

25 Step part 

26 Protruding part 
r' Radius 

w Vane width 
w' Width of cut-in part 
30A, 3B, 30C Header punch 
32A, 32B, 32C Protruding part 
32a Perpendicular end wall part 
32b Inclined end wall part 
34 Step part 

36 Circular conical protruding part 
38 Inclined protruding part 



Best Mode for Carrying Out the Invention 
Next, respective embodiments of the combination of a screw with stabilized strength and 
a screwdriver bit of the present invention and of the header punch of the present invention used 
to manufacture this screw with stabilized strength will be described in detail with reference to the 
accompanying drawings. 

Embodiment 1 

(Example of Construction 1 of Screw with Stabilized Strength) 

Figures 1 through 4 show a first embodiment of the screw with stabilized strength 
according to the present invention. More specifically, in Figures 1 through 4, the reference 
nvmieral lOA indicates the screw with stabilized strength according to the present invention. The 
head 10a of this screw lOA is formed in the shape of a pot, and a bit engaging groove 12 is 
formed in the center of the top part of this head 10a. 
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The bit engaging groove 12 of the screw with stabilized strength lOA in the present 
embodiment has a construction in which the groove 12 is divided into three substantially equal 
parts in the circumferential direction to form a Y shape at a specified radial distance r from the 
central portion of the screw head 10a. In this case, the groove width d of the respective 
branching bit engaging grooves 12 A, 12B and 12C extending in the direction of the radius r 
from the central portion of the bit engaging groove 12 is formed so that the width gradually 
expands, thus causing the width d to be substantially equal to the width dimension d' of the 
boundary portions 13A, 13B and 13C between the respective adjacent branching grooves (see 
Figure 1). 

Furthermore, the respective outer circumferential end wall surfaces 14 of the bit engaging 
groove 12 are formed so that these wall surfaces 14 are substantially perpendicular to a specified 
depth from the opening edge part 12a, and step parts 12c and 12d which are displaced at an 
inclination downward toward the central portion of the screw neck 10b from the perpendicular 
lower edge portion 12b are respectively provided. Furthermore, the intersecting central portion 
of the respective inclined step parts 12d has a construction formed as a substantially circular 
conical bottom surface 16 having a gradual inclination angle a of approximately 15 to 35° with 
respect to the horizontal plane that is perpendicular to the screw shaft (see Figure 2). 
Furthermore, the boundary portions 13 A, 13B and 13C between the respective adjacent 
branching grooves of the bit engaging groove 12 are formed so that these boundary portions are 
adjacent via respective planar side wall surfaces that intersect with left-right symmetry with 
respect to the respective branching grooves in the central portion of the bit engaging groove 12. 
Furthermore, the boundary portions 13A, 13B and 13C may also be bent side wall surfaces 
showing left-right symmetry as shown m Embodiment 3 illustrated in Figxire 9. 

In the screw with stabilized strength lOA of the present embodiment constructed as 
described above, smooth screw tightening can be accomplished by appropriately engaging the tip 
end blade part of a screwdriver bit 20 (described later) constructed so as to match the bit 
engaging groove 12 formed in a Y shape divided into three substantially equal parts in the 
circumferential direction as described above with this bit engaging groove 12. 

Furthermore, in the screw with stabilized strength lOA of the present embodiment, it 
would also be possible to use a construction in which the step parts 12c and 12d that are 
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displaced at an inclination downward from the perpendicular lower edge portion 12b of the bit 
engaging groove 12 are omitted, so that the perpendicular lower edge portion 12b is displaced 
downward toward the central portion of the screw neck 10b from the perpendicular lower edge 
portion 12b (see Figures 5 through 8). 

Embodiment 2 

(Example of Construction 2 of Screw with Stabilized Strength) 

Figures 5 through 8 show another embodiment of the screw with stabilized strength 
according to the present invention. More specifically, in Figures 5 through 8, the reference 
numeral lOB indicates the screw with stabilized strength of this embodiment. The head 1 Oa of 
this screw lOB is formed in the shape of a pot, and a bit engaging groove 12 is formed in the 
center of the top part of the head 1 Oa. 

The bit engaging groove 12 of the screw with stabilized strength lOB in the present 
embodiment is basically the same as the bit engaging groove 12 of the screw with stabilized 
strength lOA described in the above-described Embodiment 1. Accordingly, portions of the 
construction that are the same as the construction described in the above-described Figures 1 
through 4 are labeled with the same reference numerals, and a detailed description of such 
portions is omitted. However, the bit engaging groove 12 of the screw with stabilized strength 
lOB of the present embodiment is characterized in that the respective outer ckcumferential end 
wall surfaces 14 of the bit engaging groove 12 are formed as inclined surfaces 15 that expand in 
width at a specified angle p of approximately 15 to 35° on the opening edge part 12a side, and 
that these svirfaces are formed as perpendicular surfaces to a specified depth as in the above- 
described Embodiment 1 . In all other respects, this screw is the same as the screw with 
stabilized strength lOA described m the above-described Embodiment 1. 

In the screw with stabilized strength lOB of the present embodiment constructed as 
described above, as in the above-described Embodiment 1, smooth screw tightening can be 
accomplished by appropriately engaging the tip end blade part of a screwdriver bit 20 (described 
later), which is constructed so as to match the bit engaging groove 12 formed in a Y shape 
divided into three substantially equal parts, with this bit engaging groove 12. 
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In particular, in the screw with stabilized strength lOB of the present embodiment, as a 
result of the respective circumferential end wall surfaces 14 of the bit engaging groove 12 being 
formed as inclined surfaces 15 that are caused to expand in width at a specified angle P on the 
opening edge part 12a side, screw tightening of at least two types of screws with stabilized 
strength lOB having different dimensions can be accomplished using a single screwdriver bit 
even in cases where screwdriver bits 20 constructed so as to match screws with stabilized 
strength lOB set at somewhat different dimensions are respectively used. More specifically, 
specified screw tightening work can be accomplished by causing the step parts formed on the tip 
end blade part of the screwdriver bit 20 (described later) to engage with the inclined surfaces 15 
of the bit engaging groove 12. 

Furthermore, in the screw with stabilized strength lOB of the present embodiment, a 
construction is employed in which the step parts 12c and 12d that are displaced downward at an 
inclination firom the perpendicular lower edge portion 12b of the bit engaging groove 12 are 
omitted, and the perpendicular lower edge portion 12b is displaced downward toward the central 
portion of the screw neck 10b. 

Embodiment 3 

(Example of Construction 3 of Screw with Stabilized Strength) 

Figures 9 through 12 show a third embodiment of the screw with stabilized strength of 
the present invention. More specifically, in Figures 9 through 12, the reference numeral IOC 
indicates the screw with stabilized strength of the present embodiment; and the head 10a of this 
screw IOC is formed in the shape of a pot, and a bit engaging groove 12 is formed in the center 
of the top part of this head. 

The bit engaging groove 12 of the screw with stabilized strength IOC in the present 
embodiment has a construction which is formed in a Y shape divided into three substantially 
equal parts in the circumferential direction at a specified radial distance r fi'om the central 
portion of the screw head 10a. In this case, the groove width d of the respective branching 
grooves 12 A, 12B and 12C extending in the direction of the radius r fi-om the central portion of 
the bit engaging groove 12 is formed so that this width gradually expands, thus causing the width 



26 



d to be substantially equal to the width dimension d' of the boundary portions 13 A, 13B and 13C 
between the respective adjacent branching grooves (see Figure 9). 

In addition, the respective outer circumferential end wall surfaces 14 of the bit engaging 
groove 12 are formed so that these wall surfaces are substantially perpendicular surfaces with a 
draft-angle taper of approximately 1° to 5^ to a specified depth from the opening edge part 12a, 
and respective step parts 12c are provided that are displaced at an inclination downward toward 
the central portion of the screw neck 10b from the perpendicular lower edge portion 12b. 
Furthermore, the intersecting central portion of the respective inclined step parts 12c is formed as 
the bottom surface 16 which is substantially a circular recessed part (see Figure 10). 

Furthermore, this screw has a construction in which the surface of the screw head 10a 
that forms the boundary portions 13 A, 13B and 13C between the respective adjacent branching 
grooves of the bit engaging groove 12 respectively forms inclined surface portions 18 that are 
inclined gradually downward at an angle of approximately 20 to 50^ toward the central portion 
of the bit engaging groove 12. In this case, the boundary portions 13 A, 13B and 13C between 
the respective adjacent branching grooves of the bit engaging groove 12 are formed so that these 
boundary portions are adjacent via bent side wall surfaces 19 showing left-right symmetry with 
respect to the respective branching grooves in the central portion of the bit engaging groove 12. 

Furthermore, in the present embodiment, the bottom surface 16 of the circular recessed 
part is formed over a broader range that the relatively shallow position before the tip end edges 
of the bent side wall surfaces 19; however, the bottom surface 16 of this circular recessed part 
may be formed over a range that is relatively more limited than the shallow position before the 
tip end edge of the bent side wall surfaces 19. 

In the screw with stabilized strength IOC of the present embodiment constructed as 
described above, smooth screw tightening work can be accomplished by appropriately engaging 
the tip end blade part of a screwdriver bit 20 (described later), which is constructed so as to 
match the bit engaging groove 12 formed in a Y shape divided into three substantially equal parts 
in the circumferential direction as described above, with this bit engaging groove 12. In 
particular, in the screw with stabilized strength IOC of the present embodiment, as a result of 
respective inclined surface portions 18 formed on the boundary portions 13 A, 13B and 13C 
between the respective adjacent branching grooves of the bit engaging groove 12, the advantage 
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that an appropriate engagement operation of the tip end blade part of the screwdriver bit 20 with 
the bit engaging groove 12 can be accomplished quickly and smoothly is obtainable. 

Embodiment 4 

(Example of Construction 4 of Screw with Stabilized Strength) 

Figures 13 through 16 show a fourth embodiment of the screw with stabilized strength 
according to the present invention. More specifically, in Figures 13 through 16, the reference 
numeral lOD indicates the screw with stabilized strength of the present embodiment. The head 
10a of this screw lOD is formed in the shape of a pot, and a bit engaging groove 12 is formed in 
the center of the top part of this head 1 Oa. 

The bit engaging groove 12 of the screw with stabiUzed strength lOD in this embodiment 
has a construction formed in a Y shape divided into three substantially equal parts in the 
circumferential direction at a specified radial distance r fi-om the central portion of the screw 
head 10a. In this case, the groove width di of the respective branching grooves 12 A, 12B and 
12C that extend in the direction of the radius r from the central portion of the bit engaging 
groove 12 is formed so that this width expands gradually to an interval that is substantially equal 
to the width dimension di' of the boundary portions 13 A, 13B and 13C between the respective 
adjacent branching grooves (di = di') (see Figure 13). 

Furthermore, the respective outer circumferential end wall surfaces 14 of the bit engaging 
groove 12 are formed so that these wall surfaces are substantially perpendicular surfaces with a 
draft-angle taper of approximately 1® to 5° to a specified depth fi-om the opening edge part 12a, 
and respective step parts 12c and 12d that are displaced at an inclination downward toward the 
central portion of the screw neck 10b from the perpendicular lower edge portion 12b are 
provided. Furthermore, the intersecting central portion of the above-described respective 
inclined step parts 12d is formed as a substantially circular conical bottom surface 16 with a 
gradual angle of inclination a of approximately 15 to 35° with respect to the horizontal plane 
that is perpendicular to the screw shaft (see Figure 14). 

Furthermore, this screw has a construction in which the surface of the screw head 10a 
that forms the boundary portions 13 A, 13B and 13C between the respective adjacent branching 
grooves of the bit engaging groove 12 respectively forms inclined surface portions 18 that are 
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inclined gradually downward at an angle of approximately 20 to 50° toward the central portion 
of the bit engaging groove 12 (see Figures 13 through 16). In this case, the boundary portions 
13A, 13B and 13C between the respective adjacent branching grooves of the bit engaging groove 
12 are formed so that these boundary portions are adjacent via planar side wall surfaces 19 which 
intersect at an obtuse angle showing left-right synmietry with respect to the respective branching 
grooves in the central portion of the bit engaging groove 12, 

In the screw with stabilized strength lOD of the present embodiment constructed as 
described above, smooth screw tightening work can be accomplished by appropriately engaging 
the tip end blade part of a screwdriver bit 20 (described later), which is constructed so as to 
match the bit engaging groove 12 formed in a Y shape divided into three substantially equal parts 
in the circumferential direction as described above, with this bit engaging groove 12. hi the 
screw with stabilized strength lOD of the present embodiment as well, such an advantage that an 
appropriate engagement operation of the tip end blade part of the screwdriver bit 20 with the bit 
engaging groove 12 can be accomplished quickly and smoothly is obtained as a result of 
respective inclined surface portions 18 formed on the boundary portions 13 A, 13B and 13C 
between the respective branching grooves of the bit engaging groove 12. 

Furthermore, in the screw with stabilized strength lOD of the present embodiment, a 
construction may be employed in which the step parts 12c and 12d that are displaced downward 
at an mclination from the perpendicular lower edge portion 12b of the bit engaging groove 12 are 
omitted, and the perpendicxilar lower edge portion 12b is displaced downward toward the central 
portion of the screw neck 10b (see Figures 5 through 8). 

Embodiment 5 

(Example of Construction 5 of Screw with Stabilized Strength) 

Figures 17 through 20 show a fifth embodiment of the screw with stabilized strength 
according to the present invention. More specifically, in Figures 17 through 20, the reference 
numeral lOE indicates the screw with stabilized strength of the present embodiment; and the 
head 10a of this screw lOE is formed in the shape of a pot, and a bit engaging groove 12 is 
formed in the center of the top part of this head. 
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The bit engaging groove 12 of the screw with stabilized strength lOE of the present 
embodiment is basically the same as the bit engaging groove 12 of the screw with stabilized 
strength lOD of the above-described Embodiment 4. Accordingly, constituent elements that are 
the same as in the construction shown in Figures 13 through 16 are labeled with the same 
reference numerals, and a detailed description of such parts is omitted. Furthermore, the bit 
engaging groove 12 of the screw with stabilized strength lOE of the present embodiment is 
characterized in that the respective outer circumferential end wall surfaces 14 of the bit engaging 
groove 12 are formed as inclined surfaces 15 that expand at a specified angle p of approximately 
15 to 35° on the opening edge part 12a side (d2 = d2')? as in the above-described 
Embodiment 2, these surfaces are formed as substantially perpendicular surfaces with a draft- 
angle taper of approximately P to 5*^ to a specified depth from the lower edge part 12a'. 

In the screw with stabilized strength lOE of the present embodiment constructed as 
described above, as in the above-described Embodiment 4, smooth screw tightening work can be 
accomplished by appropriately engaging the tip end blade part of a screwdriver bit 20 (described 
later), which is constructed so as to match the bit engaging groove 12 formed in a Y shape 
divided into three substantially equal parts in the circumferential direction as described above, 
with this bit engaging groove 12. 

In particular, in the screw with stabilized strength lOE of the present embodiment, since 
the respective outer circumferential end wall surfaces 14 of the bit engaging groove 12 are 
formed as inclined surfaces 15 that are formed so that these surfaces expand in width at a 
specified angle of P on the opening edge part 12a side, the screw fastening of at least two types 
of screws with stabilized strength lOB, lOA' (lOD'), lOE having different dimension can be 
accomplished using a single screwdriver bit 20 even in cases where screwdriver bits 20 
constructed so as to accomplish a respective match with screws with stabilized strength lOB 
(lOE) that are set at somewhat different dimensions are respectively used (see Figure 25). 
Furthermore, in the screw with stabilized strength lOE of the present embodiment, with a 
screwdriver bit 21 in which a step part is formed on the tip end blade part so as to match the bit 
engaging groove 12, the screw tightening work of two types of screws with stabilized strength 
lOA (lOD), lOB' having different dimensions can be accomplished using the single screwdriver 
bit 21 constructed in this maimer (see Figure 24). 
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Furthermore, in the screw with stabilized strength lOE of the present embodiment as well, 
it would also be possible to use a construction in which the step parts 12c and 12d that are 
displaced downward at an inclination from the perpendicular lower edge portion 12b of the bit 
engaging groove 12 are omitted, and the perpendicular lower edge portion 12b is displaced 
downward toward the central portion of the screw neck 10b. 

Embodiment 6 

(Example of Construction 1 of Screwdriver Bit) 

Figures 21(a), 21(b), 21(c) and 22 show one embodiment of a screwdriver bit 20 that is 
suitable for use on the screws with stabilized strength lOA, lOB, IOC, lOD and lOE of the 
present invention. 

The screwdriver bit 20 of the present embodiment has a taper so that the tip end blade 
part 20a is slightly pointed toward the tip ends that respectively engage with the bit engaging 
groove 12 that is formed in a Y shape divided into three substantially equal parts in the 
circumferential direction in the head 10a of each of the above-described screws with stabilized 
strength. Furthermore, the screwdriver bit 20 comprises vane parts 22A, 22B and 22C in which 
the end edge parts 22a are formed in a substantially right-angled or obtuse-angular shape. The 
tip ends of the respective vane parts 22A, 22B and 22C forai horizontal to gradually inclined 
surfaces 22b toward the center axis of the screwdriver bit 20, and respectively fomi step parts 24 
that match the inclined step parts (12c, 12d) of the bit engaging groove 12. Furthermore, a 
protruding part 26 that protrudes in a circular conical shape is formed at the intersecting central 
portion of the step parts 24. 

In the screwdriver bit 20 of the present embodiment, so as to correspond to with the bit 
engaging groove 12 formed in a Y shape divided into three substantially equal parts in the 
circumferential direction in the head 10a of each of the above-described screws with stabilized 
strength, the vane widths w of the respective vane parts 22A, 22B and 22C, which extend in the 
direction of the radius r' from the center axis of the screwdriver bit 20, are formed so that these 
widths gradually expand to become substantially equal to the width dimension w' of the cut-in 
parts 33A, 33B and 33C between the respective adjacent vane parts (see Figure 22). 
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In the screwdriver bit 20 of the present embodiment constructed as described above, as is 
shown in Figures 23 through 25, the respective vane parts 22A, 22B and 22C quickly and 
smoothly engage with the respective branching grooves 12 A, 12B and 12C of the bit engaging 
groove 12 formed in a Y shape divided into three substantially equal parts in the circumferential 
direction in the head 10a of the screw with stabilized strength lOA, lOB, IOC, lOD or lOE, so 
that the phenomenon of "come-out" can be easily and securely prevented. Furthermore, a 
smooth torque transmission in the screw tightening work is accomplished, and stabilization of 
strength in the screw head that has the bit engaging groove and in the tip end blade part of the 
screwdriver bit can easily be accomplished. 

Furthermore, in cases where the perpendicular lower edge portion 12b of the bit engaging groove 
12 is formed so as to be displaced downward toward the central portion of the screw neck 10b 
instead of providing the step parts 12c and 12d in the bit engaging groove 12 in the above- 
described screw with stabilized strength lOA, lOB, IOC, lOD or lOE, then the tip ends of the 
respective vane parts 22A, 22B and 22C can be formed as inclined parts that match the displaced 
portions of the bit engaging groove 12. 

A. Example 1 of Connection Between the Screw with Stabilized Strength of the Present 
Invention and the Screwdriver Bit of the Present Embodiment 

Figure 23 is a sectional side view of the essential portion showing the engaged state 
between the screw with stabilized strength IOC of the third embodiment of the present invention 
and the screwdriver bit 20 (see Figures 21 and 22) of the present embodiment. 

More specifically, as is clear from Figure 23, a specified torque can be transmitted to the 
screw with stabilized strength IOC, so that smooth and appropriate screw tightening work is 
accomplished by inserting the end edge parts 22a, step parts 24 and protruding parts 26 formed 
on the respective vane parts 22A, 22B and 22C of the screwdriver bit 20 along the respective 
perpendicular outer circumferential end wall surfaces 14 formed in the respective branching 
grooves 12 A, 12B and 12C of the bit engaging groove 12 of the screw with stabilized strength 
IOC, and by anchoring or engaging these parts respectively with the inclined step parts 12c and 
bottom surface 16 of the round recessed part, and then by turning the screwdriver bit 20. 
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B. Example 2 of Connection Between the Screw with Stabilized Strength of the Present 
Invention and the Screwdriver Bit of the Present Embodiment 

Figure 24 is a sectional side view of the essential portion showing the engaged state 
between the screw v^th stabilized strength lOA or lOD of the first or fourth embodiment of the 
present invention and the screwdriver bit 20 (see Figures 21 and 22) of the present embodiment 

More specifically, as is clear fi-om Figure 24, a specified torque can be transmitted to the 
screw with stabilized strength lOA (lOD), so that smooth and appropriate screw tightening work 
is accomplished by inserting the end edge parts 22a, step parts 24 and protruding parts 26 formed 
on the respective vane parts 22A, 22B and 22C of the screwdriver bit 20 along the respective 
perpendicular outer circumferential end wall surfaces 14 formed in the respective branching 
grooves 12 A, 12B and 12C of the bit engaging groove 12 of the screw with stabilized strength 
lOA (lOD), by anchoring or engagmg these parts respectively with the inclined step parts 12c 
and 12d and circular conical bottom surface 16, and then by turning the screwdriver bit 20. 

In particular, in the present embodiment, as is shown in Figure 24, a screwdriver bit 21 
(indicated by the broken line) in which step parts 25 (indicated by the broken line) that engage 
with the inclined surfaces 15 formed with an expanding width on the opening edge part 12a side 
of the bit engaging groove 12 of the screw with stabilized strength lOB' (lOE') as shown in the 
figures are fiuther formed on the vane parts (22 A, 22B, 22C) of the screwdriver bit 21 is usable 
for screws with stabilized strength lOA (lOD) set at somewhat different dimensions and for 
screws with stabilized strength lOB' (lOE') (indicated by a broken line) having large dimensions 
based on the second embodiment or fifth embodiment. Thus, in the present embodiment, for 
screws with stabilized strength lOA (lOD) and lOB' (lOE'), screw tightening work of screws 
with stabilized strength lOA (lOD) and lOB' (lOE') of this type can be smoothly accomplished 
using the single screwdriver bit 21. 

C. Example 3 of Connection Between the Screw with Stabilized Strength of the Present 
Invention and the Screwdriver Bit of the Present Embodiment 

Figure 25 is a sectional side view of the essential portion showing the engaged state 
between the screw with stabilized strength lOB or lOE of the second embodiment or fifth 
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embodiment of the present invention and the screwdriver bit 20 (see Figures 21 and 22) of the 
present embodiment. 

More specifically, in this case as well, as is clear from Figure 25, a specified torque can 
be transmitted to the screw with stabilized strength IOC so that smooth and appropriate screw 
tightening work can be accomplished by inserting the end edge parts 22a, step parts 24 and 
protruding parts 26 formed on the respective vane parts 22A, 22B and 22C of the screwdriver bit 
20 along the respective perpendicular outer circumferential end wall surfaces 14 formed in the 
respective branching grooves 12 A, 12B and 12C of the bit engaging groove 12 of the screw with 
stabilized strength lOB (lOE), and by turning the screwdriver bit 20. 

In particular, in the present embodiment, as seen from Figure 25, in cases where 
screwdriver bit 20 and 20' that are constructed so as to match screws with stabilized strength 
having respectively different sizes are respectively used for screws with stabilized strength lOB 
(lOE) of somewhat different sizes and for screws with stabilized strength lOA' (lOD') (indicated 
by a broken line) having small dimensions based on the first embodiment or fourth embodiment, 
then screw tightening work can be smoothly accomplished for the screws with stabilized strength 
lOB (lOE) by engaging the steps 24 formed on the vane parts of the screwdriver bit 
20' (indicated by a broken line) having large dimensions with the inclined surfaces 15 formed 
with an expanding width on the opening edge part 12a side of the bit engaging groove 12 of the 
screw with stabilized strength lOB (lOE). Furthermore, the screwdriver bit 20 that matches the 
screw with stabilized strength lOB' having small dimensions can also accomplish screw 
tightening work smoothly by being engaged with the bit engaging groove 12 of the screw with 
stabilized strength lOB (lOE) as shown in the figures. Thus, in the present embodiment, for 
screws with stabilized strength lOB (lOE) and lOA' (lOD') having different dimensions, not only 
is it possible to use a plurality of screwdriver bits 20 and 20', but the tightening work of screws 
with stabilized strength lOB (lOE) and lOA' (lOD') of this type can be smoothly accomplished 
using the single screwdriver bit 20. 

Embodiment 7 

(Example of Construction 1 of Header Punch Used to Manufacture Screw with Stabilized 
Strength) 
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Figures 26 and 27(a), 27(b) and 27(c) show an embodiment of the header punch 30A that 
is used to manufacture the screw with stabilized strength lOA of Embodiment 1 shown in 
Figures 1 through 4. 

* The header punch 30A of the present embodiment is provided with protruding parts 32 A; 
32B and 32C respectively having perpendicular end wall parts 32a used to form the respective 
outer circumferential end wall surfaces 14 in the respective branching grooves 12 A, 12 and 12C 
of the bit engaging groove 12 formed in a Y shape divided into three substantially equal parts in 
the circumferential direction in the screw head 10a so that these oiiter circumferential end wall 
surfaces are substantially perpendicular. Furthermore, step parts 34 used to form the inclined 
step parts 12c and 12d in the respective branching grooves 12 A, 12 and 12C of the bit engaging 
groove 12 are respectively formed on the tip ends of the protruding parts 32 A, 32B and 32C, and 
a circular conical protruding part 36 which is used to form the substantially circular conical 
bottom surface 16 is disposed in the intersecting central portion of the step parts 34. 

Accordingly, the header punch 3 OA of the present embodiment allows easy manufacture 
of the screw with stabilized strength lOA described in the above-described Embodiment 1. 

Furthermore, for the screw with stabilized strength IDA in which the perpendicular lower 
edge portion 12b of the bit engaging groove 12 is displaced downward toward the central portion 
of the screw neck 10b in instead of providing the inclined step parts 12c and 12d formed in the 
bit engaging groove 12, the header punch 30A takes the construction in which the step parts 34 
that are used to form the inclined step parts 12c and 12d are omitted, and a circular conical 
protruding part 36 that is used to form the substantially circular conical bottom part 16 is 
disposed in the central portion. 

Embodiment 8 

(Example of Construction 2 of Header Punch Used to Manufacture Screw with Stabilized 
Strength) 

Figures 28 and 29(a), 29(b) and 29(c) show an embodiment of the header punch 30B that 
is used to manufacture the screw with stabilized strength lOB of Embodiment 2 shown in Figures 
5 through 8. 
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The header punch 308 of the present embodiment is respectively provided v^th 
protruding parts 32A, 32B and 32C respectively having inclined end wall parts 32h, which are 
used to form the respective outer circumferential end wall surfaces 14 in the respective branching 
grooves 12A, 12 and 12C of the bit engaging groove 12 formed in a Y shape divided into three 
substantially equal parts in the circumferential direction in the screw head 10a so that these outer 
circumferential end wail surfaces expand in width on the opening edge part 12a side at a 
specified angle of p, and perpendicular end wall parts 32a, which are used to form these outer 
circumferential end wall surfaces 14 so that these outer circumferential end wall surfaces are 
substantially perpendicular. Furthermore, a circular conical protruding part 36, which is used to 
form the above-described substantially circular conical bottom surface 16, is disposed on the tip 
ends of the protruding parts 32A, 32B and 32C. 

Accordingly, the header punch 30B of the present embodiment allows easy manufacture 
of the screw with stabilized strength lOB described in the above-described Embodiment 2. 

Furthermore, the header punch 30B of the present embodiment, as in the screw with 
stabilized strength lOA described above, can take a construction in which step parts 34 used to 
form respective inclined step parts 12c and 12d in the respective branching grooves 12 A, 12 and 
12C of the bit engaging groove 12 are respectively disposed on the tip ends of the protruding 
parts 32A, 32B and 32C, and a circular conical protruding part 36 that is used to form a 
substantially circular conical bottom surface 16 is disposed in the intersecting central portion of 
the step parts 34 (see Figure 26, (a), (b) and (c) of Figure 26). 

Embodiment 9 

(Example of Construction 3 of Header Punch Used to Manufacture Screw with Stabilized 
Strength) 

Figure 30 shows an embodiment of the header punch 30C that is used to manufacture the 
screw with stabilized strength lOD of Embodiment 4 shown in Figures 13 through 16. 

The header punch 30C is basically the same as the construction of the header punch 30A 
described in the above-described Embodiment 7. Accordingly, constituent elements that are the 
same as in the construction shown in Figure 26 are labeled with the same reference numerals, 
and a detailed description of such parts is omitted. The header punch 30C of the present 
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embodiment has such a construction that inclined protruding parts 38 used to form inclined 
surface portions 18 that are inclined gradually downward toward the central portion of the bit 
engaging groove 12 (see Figure 13) are disposed on the boundary portions which are between the 
respective protruding parts 32A, 32B and 32C that are adjacent in the circumferential direction 
of the base portions of the respective protruding parts 32A, 32B and 32C. 

Accordingly, the header punch 30C of the present embodiment allows easy manufacture 
of the screw with stabilized strength lOD described in the above-described Embodiment 4. 

Though not shown in the drawings, in regard to the header punches that are used to 
manufacture the screws with stabilized strength IOC and lOE of Embodiment 3 shown in Figures 
9 through 12 and of Embodiment 5 shown in Figures 17 through 20 as well, such header punches 
can be obtained in the same manner as in the present embodiment described above by using a 
construction in which inclined protrudmg parts 38, which are used to form mclined surface 
portions 18 (see Figures 9 and 17) that are inclined gradually downward toward the central 
portion of the bit engaging groove 1 2, are formed on the boundary portions which are between 
the respective protruding parts that are adjacent in the circumferential direction of the base 
portions of the respective protruding parts in the protruding parts that are used to form the bit 
engaging groove 12 (see Figure 30). 

In the above description, combinations of screws with stabilized strength (applied to pot- 
shaped screws) and screwdriver bits, as well as header punches used to manufacture the screws, 
are described as preferred embodiments of the present invention. However, the present invention 
is not limited to such pot-shaped screws. For example, it goes without saying that the present 
invention is applicable to combinations of screws with stabilized strength, which are of the type 
of dish-shaped screws or screws of other types, and screwdriver bits, and further to header 
punches used to manufacture these screws. In addition, various design alterations are possible 
within ranges that involve no departure from the spirit of the present invention. 
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